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DUPLEXER DIELECTRIC FILTER 



BACKGROUND OF THE INVENTION 

5 Field of the Invention 

The present invention relates, in general, to duplexer 
dielectric filters and, more particularly, to a duplexer 
dielectric filter having an open area free from a conductive 
layer on the side surface of a dielectric block within a 

10 reception area, thus reducing the loading capacitance and 
increasing the coupling capacitance between neighboring 
resonators, and thereby producing a desired small-sized 
duplexer dielectric filter. 

15 Description of the Prior Art 

As is well known to those skilled in the art and the 
general public, mobile communication systems using super high 
frequency band waves have been largely substituted for 
conventional wire communication systems. Therefore, cellular 

20 phones are widely used and are subjected to active research 
and development to improve their operational performance and 
keep up with the recent trend toward compactness, smallness 
and lightness thereof. 

A duplexer filter is designed to commonly transmit and 

25 receive signals using one antenna at the same time. Such a 
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duplexer filter comprises a reception filter and a 
transmission filter. The reception filter passes reception 
frequency components, but suppresses transmission frequency 
components- On the other hand, the transmission filter passes 
5 transmission frequency components, but suppresses reception 
frequency components. In order to use such duplexer filters 
in cellular phones, it is necessary that said duplexer filters 
be made to occupy a very small space. Such an object may be 
accomplished by integrated duplexer dielectric filters. 
10 Fig. 1 is a perspective view showing the construction of 

a conventional integrated duplexer dielectric filter. As 
shown in the drawing, the conventional integrated duplexer 
dielectric filter comprises a dielectric block 1 having a 
generally cubic-shape. This duplexer dielectric filter has 
15 two filtering areas: a transmission area 10 and a reception 
area 20. The dielectric block 1 has an upper surface 3, a 
lower surface, and a side surface 5. A conductive material is 
coated on the lower surface and the side surface 5. A series 
of resonating holes 7 are regularly and parallely formed in 
20 the dielectric block 1 in such a way that the holes 7 
completely extend from the upper surface 3 to the lower 
surface and are spaced apart from each other at regular 
intervals . The resonating holes 7 are entirely coated with a 
conductive material on their internal surfaces, thereby 
25 forming desired resonators . 
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A conductive pattern 9, having a predetermined size, is 
formed on the upper surface 3 of the dielectric block 1 at a 
position around each of the resonating holes 7 . Such 
conductive patterns 9 are connected to the conductive layers 

5 on the internal surfaces of the resonating holes 1, thus 
forming a loading capacitance between the resonating holes 7 
and the conductive layer of the side surface 5, and forming a 
coupling capacitance between neighboring resonators . The 
resonance frequency of the resonators is determined by both 

10 the resonating holes 7 and the loading capacitance, while the 
coupling capacitance couples the resonators to each other. 
The transmission area 10 and the reception area 20 of the 
upper and side surfaces 3 and 5 of the dielectric block 1 are 
provided with transmission and reception terminals 12a and 12b 

15 for accomplishing the signal transmission and reception 
operation. An antenna terminal 12c, consisting of a 
conductive pattern, is formed at a position between the 
transmission and reception areas 10 and 20. 

Fig. 2 is an equivalent circuit diagram of the duplexer 

20 dielectric filter of Fig. 1. In the drawing, the reference 
character "R" denotes transmitting lines, each of which is 
always opened at one end thereof by an associated resonating 
hole 7 of the dielectric block 1. The loading capacitance 
Cti, Cri (i = 1, 2, . . .), formed between the resonating 

25 holes 7 and the conductive layer on the side surface 5 of the 
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dielectric block 1, is connected to the open ends of the 
signal transmitting lines. A desired resonating circuit is 
formed by both the signal transmitting lines Rti, Rri (i = 1,- 
2, . . .) and the loading capacitance. 

5 In a conventional duplexer dielectric filter, it is 

necessary to accomplish both desired signal transmitting 
characteristics within a transmission frequency band and 
desired attenuation characteristics within a low frequency 
band. The desired transmission characteristics within the 

10 transmission frequency band are determined by a coupling of 
the resonance frequency of the resonators, determined by both 
the signal transmitting lines Rti, Rri and the loading 
capacitance Cti, Cri, the coupling capacitance Cti j , Crij (i, 
j = 1, 2, . . .), and electromagnetic coupling values Mti j , 

15 Mrij (i, j = 1, 2, . . .). The desired attenuation 
characteristics within the low frequency band are determined 
by a coupling. That is, both the attenuation characteristics 
and the frequency of an attenuation pole are determined by a 
combination of the coupling capacitance and magnetic coupling 

20 values . 

In the conventional duplexer dielectric filters, the high 
frequency band within the transmission area is relatively 
lower than that of the reception area. Therefore, the 
electric field effect between the resonating holes is 
25 relatively higher within the reception area than that of the 



4 



transmission area, but the magnetic field effect between the 
resonating holes is relatively higher in the transmission area 
than that of the reception area. Therefore, the resonators 
within the reception area form a capacitance coupling, but the 
5 resonators within the transmission area form an inductance 
coupling. 

In such a conventional duplexer dielectric filter, the 
determination of the resonance frequency or the coupling 
between the resonators are changed in accordance with the size 

10 of the conductive patterns 9 formed on the upper surface 3 of 
the dielectric block 1. In other words, the operational 
characteristics of the duplexer dielectric filters are changed 
in accordance with both the gap between the conductive 
patterns 9 and the conductive layer of the side surface 5, and 

15 the gap between the conductive patterns 9 . 

As described above, in order to determine the resonance 
frequency of the duplexer dielectric filter, it is necessary 
to control the distance between the conductive patterns 9, 
formed on the upper surface 3 of the dielectric block 1, and 

20 the conductive layer formed on the side surface 5 of the 
dielectric block 1. However, in a conventional duplexer 
dielectric filter, the resonance frequency within the 
transmission area is lower than that of the reception area, 
and so it is necessary to make the loading capacitance within 

25 the transmission area higher than that of the reception area. 
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In order to form a high loading capacitance within the 
transmission area, it is necessary to enlarge the size of the 
conductive patterns 9 within the transmission area and to 
complicate the arrangement of those conductive patterns 9. 

5 The length of the signal transmitting lines within the 

transmission area 10 is equal to that of the reception area 
20, and so it is necessary to properly control both the 
loading capacitance and the coupling capacitance so as to 
accomplish the desired filtering characteristics of the 

10 duplexer dielectric filter. Such a capacitance may be 
properly controlled by changing the pattern and size of the 
conductive patterns 9. When the size of the dielectric block 
1 is reduced to achieve the desired compactness, smallness and 
lightness of the duplexer dielectric filter, the following 

15 problems may be generated: 

When forming the conductive patterns 9 through a screen 
printing process that is the most typical process, the line 
width or the line interval is about 150 fim. The maximum 
loading capacitance is thus undesirably reduced in accordance 

20 with a reduction in the printed area for the conductive 
patterns 9 during such a screen printing process. Therefore, 
in the case of the transmission terminal, it is necessary to 
lengthen the signal transmitting line R so as to maintain the 
loading capacitance at a preset level, although it is desired 

25 to reduce the size of the duplexer dielectric filter. 
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On the other hand, the length of the signal transmitting 
lines within the reception area 20 is equal to that of the 
transmission area 10, and so the resonance frequency of the 
signal transmitting line is reduced in inverse proportion to 
5 the length of the signal transmitting line. In such a case, 
the size of the conductive patterns is reduced. Since the 
size of the conductive patterns within the reception area is 
smaller than that of the transmission area due to the coupling 
capacitance, there is a limit to the possible reduction in the 
10 size of the conductive patterns within the reception area. 
For example, when using a dielectric block that is thinner 
than a conventional dielectric block, the resonance frequency 
of the signal transmitting line is reduced, but the gap 
between the conductive patterns is increased due to the 
15 reduction in the size of the conductive patterns. This 
finally reduces the coupling capacitance. Therefore, it is 
almost impossible to form a coupling capacitance having a 
desired value. When the dielectric block is reduced in 
thickness, the length of the signal transmitting line is 
20 increased in accordance with the preset loading capacitance. 
This finally reduces the market competitiveness of the 
resulting duplexer dielectric filter, since the production 
cost of such filters is undesirably increased. 

25 SUMMARY OF THE INVENTION 
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Accordingly, the present invention has been made keeping 
in mind the above problems occurring in the prior art, and an 
object of the present invention is to provide a duplexer 
dielectric filter, which has an open area free from a 
5 conductive layer on the side surface of a dielectric block 
within a reception area, thus properly controlling both the 
loading capacitance and the coupling capacitance of a 
resonator. 

Another object of the present invention is to provide a 

10 duplexer dielectric filter, which has an open area free from a 
conductive layer on the side surface of a dielectric block 
within a reception area, thus reducing the loading capacitance 
and increasing the coupling capacitance, and thereby producing 
a desired small-sized and light duplexer dielectric filter. 

15 In order to accomplish the above object, the present 

invention provides a duplexer dielectric filter, comprising: a 
dielectric block having an upper surface, a lower surface, and 
a side surface, with a conductive material coated on at least 
a part of the lower and side surfaces; a reception area for 

20 filtering a received signal, the reception area comprising at 
least one resonator including a resonating hole, the 
resonating hole completely extending from the upper surface to 
the lower surface of the dielectric block while being at least 
partially coated with a conductive material on its internal 

25 surface; a transmission area for filtering a signal to be 
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transmitted, the transmission area comprising at least one 
resonator including a resonating hole, the resonating hole 
completely extending from the upper surface to the lower 
surface of the dielectric block while being at least partially 

5 coated with a conductive material on its internal surface; a 
transmission terminal for accomplishing a signal transmission 
operation, the transmission terminal comprising an electrode 
area formed on the upper and side surfaces of the dielectric 
block at a position corresponding to the transmission area 

10 while being insulated from the conductive material coated on 
the side surface of the dielectric block; a reception terminal 
for accomplishing a signal reception operation, the reception 
terminal comprising an electrode area formed on the upper and 
side surfaces of the dielectric block at a position 

15 corresponding to the reception area while being insulated from 
the conductive material coated on the side surface of the 
dielectric block; an antenna terminal arranged between the 
reception and transmission areas and comprising an electrode 
area insulated from the conductive material coated on the side 

20 surface of the dielectric block; and an open area formed on at 
least a part of the side surface of the dielectric block at a 
position corresponding to the reception area while being free 
from a conductive material, the open area controlling both a 
coupling capacitance and a loading capacitance of the 

25 resonators . 
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In the above duplexer dielectric filter, the loading 
capacitance and the coupling capacitance is changed in 
accordance with the size of the open area defining the gap 
between the ground electrode and the resonators. The open 
5 area may be formed on the side surface of the dielectric block 
at one position or may be formed at a plurality of positions 
corresponding to the resonators within the reception area. 

BRIEF DESCRIPTION OF THE DRAWINGS 

10 

The above and other objects, features and other 
advantages of the present invention will be more clearly 
understood from the following detailed description taken in 
conjunction with the accompanying drawings, in which: 
15 Fig. 1 is a perspective view showing the construction of 

a conventional duplexer dielectric filter; 

Fig. 2 is an equivalent circuit diagram of the duplexer 
dielectric filter of Fig. 1; 

Fig. 3 is a perspective view showing the construction of 
20 a duplexer dielectric filter in accordance with the primary 
embodiment of the present invention; 

Figs. 4A and 4B are perspective views, respectively 
showing the construction of duplexer dielectric filters in 
accordance with the second and third embodiments of the 
25 present invention; 
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Figs- 5A and 5B are views showing the values of both the 
loading capacitance and the coupling capacitance when forming 
an open area on the dielectric block of the filter; 

Fig. 6A is a perspective view showing the construction of 
5 a duplexer dielectric filter in accordance with the fourth 
embodiment of the present invention; and 

Fig. 6B is an eguivalent circuit diagram of the duplexer 
dielectric filter of Fig. 6A. 

10 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Fig. 3 is a perspective view showing the construction of 
a duplexer dielectric filter in accordance with the primary 
embodiment of the present invention. As shown in the drawing, 

15 the duplexer dielectric filter according to the present 
invention comprises a dielectric block 101 having a generally 
cubic-shape. The dielectric block 101 has an upper surface 
103, a lower surface, and a side surface 105. A series of 
resonating holes 107 are regularly and parallely formed in the 

20 dielectric block 101 in such a way that the holes 107 
completely extend from the upper surface 103 to the lower 
surface and are spaced apart from each other at regular 
intervals. A conductive material is coated on at least a part 
of the side surface 105 between the upper surface 103 and the 

25 lower surface, thus forming a ground electrode. The 
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resonating holes 107 are also coated with a conductive 
material on at least a part of their internal surfaces, 
thereby forming resonators. The upper surface 103 is provided 
with an open area free from such a conductive material. 

5 At least one conductive pattern 109, having a 

predetermined size, is formed on the upper surface 103 of the 
dielectric block 101 at a position around each of the 
resonating holes 107. Such conductive patterns 109 are 
connected to the conductive layers on the internal surfaces of 

10 the resonating holes 107, thus forming loading capacitance 
between the resonating holes 107 and the conductive layer of 
the side surface 105 and forming coupling capacitance between 
neighboring resonators. The upper and side surfaces 103 and 
105 of the dielectric block 101 are provided with transmission 

15 and reception terminals 112a and 112b for accomplishing the 
transmission and reception operation in addition to an antenna 
terminal 112c. 

The duplexer dielectric filter of this invention has two 
filtering areas: a first filtering area and a second filtering 

20 area. When the received signal from the antenna terminal is 
filtered by the first filtering area, the second filtering 
area filters the signal to be transmitted from the end of an 
antenna. As is well known to those to skilled in the art, it 
is not always necessary to specifically designate the 

25 reception area and the transmission area in a conventional 
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dielectric filter. In addition, the reception area and the 
transmission area in a duplexer dielectric filter having the 
same construction may be changed in accordance with the 
manufacturer's wishes. Therefore, it should be understood 
5 that the designation of the reception area and the 
transmission area in the duplexer dielectric filter of this 
invention is only for ease of description, but is not to be 
interpreted as, or used for, any limitation of this invention. 
In the embodiment of Fig. 3, the three resonating holes, 
10 formed in the dielectric block at the left-hand side of the 
antenna terminal 112c, are included within the transmission 
area 110, at which high frequency signals are transmitted from 
the filter. On the other hand, the three resonating holes, 
fojoned in the dielectric block at the right-hand side of the 
15 antenna terminal 112c, are included within the reception area 
120, at which high frequency signals are received into the 
filter. Of course, it is not necessary to limit the number of 
the resonating holes within each filtering area. Of the two 
filtering areas, the reception area 120 passes the reception 
20 frequency components, but suppresses the transmission 
frequency components. On the other hand, the transmission 
area 110 passes the transmission frequency components, but 
suppresses the reception frequency components. 

An open area 125 free from any conductive layer is formed 
25 on the side surface 105 of the dielectric block 101 within the 
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reception area 120. The open area 125 controls both the 
loading capacitance formed, between the conductive patterns 109 
within the reception area 120 and the ground electrode of the 
side surface 105 and the coupling capacitance between the 

5 conductive patterns 109. The control of both the loading 
capacitance and the coupling capacitance will be described in 
detail as follows, with reference to Figs. 5a and 5b. 

When two resonators Rl, R2 are formed between the ground 
electrodes in the same manner as expected from a conventional 

10 duplexer dielectric filter as shown in Fig. 5A, a loading 
capacitance 2Ctl, 2Ct2 (Ctl is a random value) is formed 
between the resonators Rl, R2 and the ground electrodes. In 
addition, a coupling capacitance lCtl2 (Ctl2 is a random 
value) is formed between the resonators Rl, R2. On the other 

15 hand, when the ground electrode is partially open as expected 
from the present invention as shown in Fig. 5B, a loading 
capacitance ICtl is formed between the resonators Rl, R2 and 
the ground electrodes. In addition, a coupling capacitance 
2Ctl2 is formed between the resonators Rl, R2. 

20 When the open area 125 is formed on the side surface 105 

of the dielectric block 101 as described above, the loading 
capacitance is reduced, but the coupling capacitance is 
increased. Such a reduction in the loading capacitance 
results in an increase in the size of the conductive patterns 

25 1 09. Therefore, even when the thickness of the dielectric 
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block 101 is reduced below a reference level due to a 
reduction in the loading capacitance, it is possible to form 
conductive patterns 109 having a desired size within the 
reception area 120. Therefore, even though the coupling 

5 capacitance is reduced due to an increase in the distance 
between the conductive patterns 109 in the duplexer dielectric 
filter of this invention, the coupling capacitance is 
increased due to the open area on the ground electrode. It is 
thus possible to accomplish a desired coupling capacitance. 

10 The loading capacitance, formed between the conductive 

patterns 109 and the ground electrodes, is changed in 
accordance with the distance between the conductive patterns 
109 and the ground electrodes. It is thus possible to control 
the loading capacitance of the resonating holes 107 by 

15 changing the distance between the ground electrodes and the 
resonating holes 107 within the reception area 120. This may 
be accomplished by changing the shape of the open area 125, 
for example, by forming a step on the open area 125 as shown 
in the drawing. 

20 In the embodiment of Fig. 3, the open area 125 is formed 

on the front part of the side surface 105 of the dielectric 
block 101. However, it should be understood that the position 
of the open area 125 is not limited to the front part of the 
side surface 105. That is, the open area 125 may be formed on 

25 the rear part of the side surface 105 of the dielectric block 
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101. In such a case, the open area 125 performs the above- 
mentioned operational function, thus controlling the loading 
capacitance between the conductive patterns 109 and the ground 
electrodes. In other words, the open area 125 of this 

5 invention may be freely formed on any part of the side surface 
105 of the dielectric block 101 at a position corresponding to 
the resonating holes 107 within the reception area 120. The 
position of the open area 125 on the side surface 105 of the 
dielectric block 101 does not influence the operational 

10 function of the resulting duplexer dielectric filter of this 
invention. That is, the open area 125 of this invention may 
be formed on any part of the side surface 105 of the 
dielectric block 101 at a position corresponding to the 
resonating holes 107 within the reception area 120 without 

15 influencing the operational function of the resulting duplexer 
dielectric filter of this invention. 

In addition, two open areas 125 may be formed on the side 
surface 105 at opposite positions corresponding to the 
resonating holes 107 within the reception area 120. In such a 

20 case, it is possible to desirably reduce the size of each open 
area 125, different from the embodiment having one open area 
125 formed on only one part of the side surface 105. When two 
open areas 125 are formed on the side surface 105 at opposite 
positions corresponding to the resonating holes 107 within the 

25 reception area 120 as described above, it is possible to 
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accomplish a desired high loading capacitance between the 
ground electrodes and the resonating holes while desirably 
reducing the size of the open area 125. 

As described above, the shape of the open area 125 in the 

5 duplexer dielectric filter of this invention is not limited. 
In the primary embodiment of Fig. 3, the open area 125 is 
integrated with the open areas of both the reception terminal 
112b and the antenna terminal 112c. However, in the second 
embodiment of Fig. 4 A, the open area 225 may be formed to be 

10 isolated from the open areas of both the reception terminal 
212b and the antenna terminal 212c. In addition, it is also 
possible to form a number of open areas at positions 
corresponding to the conductive patterns 209 formed on the 
upper surface 203 of the dielectric block 101 as shown in Fig. 

15 4B, showing the third embodiment of the present invention. In 
the second and third embodiments, the open area 225 is not 
limited in its shape, but may be somewhat freely altered in 
shape while being spaced apart from the conductive patterns 
209 by a desired distance. It is thus possible to form a 

20 desired loading capacitance. Particularly in the third 
embodiment of Fig. 4B, the desired loading capacitance may be 
more easily formed by making the sizes of the open areas 225, 
corresponding to the conductive patterns 209, different from 
each other . 

25 Fig. 6A is a perspective view showing the construction of 
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a duplexer dielectric filter in accordance with the fourth 
embodiment of the present invention. Fig, 6B is an equivalent 
circuit diagram of the duplexer dielectric filter of Fig. 6A. 
In the fourth embodiment, the general shape of the duplexer 

5 dielectric filter remains the same as that described for the 
primary embodiment of Fig. 3, but the structure of the open 
area 325 is altered. 

In the duplexer dielectric filter according to the fourth 
embodiment, an open area 325, having a predetermined size, is 

10 formed on the side surface 305 of the dielectric block 301 at 
a position corresponding to the resonating holes 307 within 
the reception area. A conductive pattern 330, having a 
predetermined length, is forraed on the open area 325. In the 
fourth embodiment, the conductive pattern 330 extends in 

15 parallel to the side between the upper surface 303 and the 
side surface 305 of the dielectric block 301. However, it 
should be understood that the conductive pattern 330 may 
extend while being inclined to the side between the upper 
surface 303 and the side surface 305. 

20 As shown in the equivalent circuit diagram of Fig. 6B, 

the conductive pattern 330 acts as a means for giving a 
capacitance Cr2' to the resonator Rr2' of the reception 
terminal. Due to the capacitance Cr2' added to the resonator 
Rr2' , it is possible for the duplexer dielectric filter to 

25 accomplish a desired reduction ratio at a low frequency band 
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within the reception area, thus improving the signal filtering 
effect of the duplexer dielectric filter. The value of the 
capacitance is controllable by changing the length of the 
conductive pattern 330 of Fig. 6A. That is, a capacitance is 

5 formed between the conductive pattern 330 and the resonating 
holes 307 of the reception area in accordance with the 
overlapped structure of the conductive pattern 330 and the 
resonating holes 307, thus finally forming the desired 
capacitance Cr2' . The value of the capacitance Cr2' is 

10 changed in accordance with the distance between the conductive 
pattern 330 of the open area 325 and the conductive patterns 
309 around the resonating holes 307. That is, the value of 
the capacitance Cr2' is increased in proportion to the 
distance between the conductive pattern 330 of the open area 

15 325 and the conductive patterns 309 around the resonating 
holes 307. 

In the fourth embodiment of the present invention, it is 
possible to form two or more conductive patterns 330 on the 
dielectric block 301. In addition, the shape of the open area 
20 325 is not limited. That is, the conductive pattern 330 of 
the fourth embodiment may be formed on an open area having any 
shape in addition to the shapes shown in Figs. 3, 4a and 4b 
without affecting the functioning of this invention. 

As described above, the present invention provides a 
25 duplexer dielectric filter having an open area free from a 
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conductive layer on the side surface of a dielectric block 
within a reception area, thus forming a desired loading 
capacitance and a desired coupling capacitance. Therefore, it 
is possible to achieve the desired filtering characteristics 

5 even with small-sized duplexer dielectric filters. In 
addition, a conductive pattern, having a predetermined size, 
is formed on the open area, thus adding an attenuation pole in 
the reception area of the duplexer dielectric filter. This 
improves the operational performance of the resulting duplexer 

10 dielectric filter. 

Although the preferred embodiments of the present 
invention have been disclosed for illustrative purposes, those 
skilled in the art will appreciate that various modifications, 
additions and substitutions are possible, without departing 

15 from the scope and spirit of the invention as disclosed in the 
accompanying claims. 
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WHAT IS CIAIMED IS: 



1. A duplexer dielectric filter, comprising: 
a dielectric block having an upper surface, a lower 
5 surface, and a side surface, with a conductive material coated 
on at least a part of the lower and side surfaces; 

a first filtering area for filtering first signals, said 
first filtering area including at least one resonator having a 
resonating hole, said resonating hole completely extending 
10 from the upper surface to the lower surface of said dielectric 
block and being at least partially coated with a conductive 
material on its internal surface; 

a second filtering area for filtering second signals, 
said second filtering area including at least one resonator 
15 having a resonating hole, said resonating hole completely 
extending from the upper surface to the lower surface of said 
dielectric block and being at least partially coated with a 
conductive material on its internal surface; 

reception and transmission terminals for accomplishing 
20 signal reception and transmission operation, said reception 
and transmission terminals respectively comprising an 
electrode area insulated from the conductive material coated 
on the side surface of the dielectric block; 

an antenna terminal arranged between said first and 
25 second filtering areas and comprising an electrode area 
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insulated from the conductive material coated on the side 
surface of the dielectric block; and 

a first open area formed on at least a part of said side 
surface of the dielectric block at a position corresponding to 
5 the first filtering area while being free from a conductive 
material, said first open area controlling both a coupling 
capacitance and a loading capacitance of the resonators. 

2. The duplexer dielectric filter according to claim 1, 
10 wherein said reception terminal, transmission terminal and 
antenna terminal are insulated from the conductive material 
formed on the side surface of the dielectric block by a second 
open area. 

15 3. The duplexer dielectric filter according to claim 1, 

wherein said coupling capacitance and loading capacitance of 
the resonators are changed in accordance with a size of said 
first open area. 

20 4. The duplexer dielectric filter according to claim 2, 

wherein said first and second open areas are integrated with 
each other. 

5. The duplexer dielectric filter according to claim 2, 
25 wherein said first and second open areas are isolated from 
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each other. 

6. The duplexer dielectric filter according to claim 1, 
wherein two or more resonators are formed in the first 
5 filtering area of the dielectric block, with a plurality of 
first open areas being formed on the side surface of the 
dielectric block at positions corresponding to said resonators 
within the first filtering area. 

10 7. The duplexer dielectric filter according to claim 1, 

further comprising at least one conductive pattern, said 
conductive pattern being formed on said dielectric block 
within the first open area, with a capacitance formed between 
said conductive pattern and the resonating hole of the first 

15 filtering area, thus f canning an attenuation pole. 

8. The duplexer dielectric filter according to claim 7, 
wherein said conductive pattern is formed along the resonating 
hole within the first filtering area. 

20 

9. The duplexer dielectric filter according to claim 7, 
wherein said capacitance is changed in accordance with a 
length of said conductive pattern corresponding to the 
resonating hole within the first filtering area. 
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10. The duplexer dielectric filter according to claim 1, 
wherein said capacitance is changed in accordance with a 
distance between said conductive pattern and said resonating 
hole within the first filtering area. 

5 

11. A duplexer dielectric filter, comprising: 

a dielectric block having an upper surface, a lower 
surface, and a side surface, with a conductive material coated 
on at least a part of said lower and side surfaces; 
10 a series of resonating holes completely and parallely 

extending from the upper surface to the lower surface of said 
dielectric block and at least partially coated with a 
conductive material on their internal surfaces, thus forming 
resonators; 

15 reception and transmission terminals respectively 

comprising an electrode area insulated from the conductive 
material coated on the side surface of the dielectric block, 
said reception and transmission terminals being 
electromagnetically coupled to said resonators; and 

20 an open area comprising at least one area formed on at 

least a part of said side surface of the dielectric block 
while being free from a conductive material, said open area 
controlling both a coupling capacitance and a loading 
capacitance of the resonators. 

25 



24 



12. A duplexer dielectric filter, comprising: 
a dielectric block having an upper surface, a lower 
surface, and a side surface, with a conductive material coated 
on at least a part of the lower and side surfaces; 
5 a reception area for filtering a received signal, said 

reception area comprising at least one resonator including a 
resonating hole, said resonating hole completely extending 
from the upper surface to the lower surface of said dielectric 
block while being at least partially coated with a conductive 
10 material on its internal surface; 

a transmission area for filtering a signal to be 
transmitted, said transmission area comprising at least one 
resonator including a resonating hole, said resonating hole 
completely extending from the upper surface to the lower 
15 surface of said dielectric block while being at least 
partially coated with a conductive material on its internal 
surface; 

a transmission terminal for accomplishing a signal 
transmission operation, said transmission teirminal comprising 
20 an electrode area formed on the upper and side surfaces of the 
dielectric block at a position corresponding to the 
transmission area while being insulated from the conductive 
material coated on the side surface of the dielectric block; 

a reception terminal for accomplishing a signal reception 
25 operation, said reception terminal comprising an electrode 
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area formed on the upper and side surfaces of the dielectric 
block at a position corresponding to the reception area while 
being insulated from the conductive material coated on the 
side surface of the dielectric block; 

5 an antenna terminal arranged between said reception and 

transmission areas and comprising an electrode area insulated 
from the conductive material coated on the side surface of the 
dielectric block; and 

an open area formed on at least a part of said side 

10 surface of the dielectric block at a position corresponding to 
the reception area while being free from a conductive 
material, said open area controlling both a coupling 
capacitance and a loading capacitance of the resonators. 
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ABSTRACT 



A duplexer dielectric filter is disclosed. This filter 
has a dielectric block, with reception and transmission areas 
5 formed on the dielectric block and respectively having a 
resonator formed by a resonating hole. This resonating hole 
is at least partially coated with a conductive material on its 
internal surface. Reception and transmission terminals are 
formed on the upper and side surfaces of the dielectric block 

10 at positions corresponding to the reception and transmission 
areas and are insulated from the conductive material of the 
side surface of the dielectric block. An antenna terminal is 
arranged between the reception and transmission areas. An 
open area, free from a conductive material, is formed on at 

15 least a part of the side surface of the dielectric block at a 
position corresponding to the reception area. This open area 
controls both the coupling capacitance and the loading 
capacitance of the resonators since the loading capacitance 
and the coupling capacitance are changed in accordance with 

20 the size of the open area. The open area may be formed on the 
side surface of the dielectric block at one position or may be 
formed at a plurality of positions corresponding to the 
resonators within the reception area. 
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PATENT (OUS) 



COMBINED DECLARATION AND POWER OF ATTORNEY 

(ORIGINAL, DESIGN. NATIONAL STAGE OF PCT) 



As a below named inventor, 1 hereby declare that my residence, post office address and citizenship are as stated 
below next to my name; and I believe i am the original, first and sole inventor (if only one name Is listed below) or 
an original, first and joint inventor (if plural names are listed below) of the subject matter which is claimed and for 
which a patent is sought on the invention entitled: 

Title: DUPLEXER DIELECTMC FILTER 



the specification of which 

K] is attached hereto, or 



was filed as United States 
Application or PCT International 
Application (g/Ve Express Mail label 
number and deposit date if 
Application number not yet known): 



Application No.: 

(Express Mail Label No.) 
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(Deposit Date) 
Amended on (if applicable): 
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I acknowledge the duty to disclose information which is material to patentability as defined in Title 37, Code of 
Federal Regulations §1 .56(a). 



PRIORITY CLAIM 

I hereby claim priority benefits under Title 35, United States Code, §1 19 of (i) any foreign application(s) for patent 
or inventor's certificate or of any PCT international application(s) designating at least one country other than the 
United States of America listed below and have also identified below any foreign application(s) for patent or 
inventor's certificate or any PCT international application(s) designating at least one country other than the United 
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As a named inventor, I hereby appoint the following attomey(s) and/or agent(s) to prosecute this application and 
transact all business in the Patent and Trademark Office connected therewith. (List name and registration number) 
Amnand P. Boisselle. Reg. No. 22,381; Wan-en A. Sklar, Reg. No. 26,373; Don W. Bulson, Reg. No. 28.192 

The undersigned to this declaration and power of attorney hereby authorizes the U.S. attomey(s) named herein to 
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Authorized representative: C & S Patent and Law Office, C-2306 Daelim Acrotel, 467-6, 
Dogok-dong, Gangnam-gu, Seoul 135-270, Korea 

as to any actions to be taken in the Patent and Trademark Office regarding this application without direct 
communication between the U.S. attomey(s) and the undersigned. In the event of a change in the person{s) from 
whom instructions may be taken, the U.S. attorney(s) will be so notified by the undersigned. 



Send Correspondence To Direct Telephone Calls To: 

(name and telephone number) 

Don W. Bulson, Esq. 

Renner, Otto, Boisselle & Sklar, P.L.L. Don W. Bulson 

1621 Euclid Ave.. 19th Floor 

Cleveland. Ohio 441 1 5 (21 6) 621-1 1 1 3 



I hereby declare that all statements made herein of my own knowledge are true and that ail statements made on 
information and belief are believed to be true; and further that these statements were made with knowledge that 
willful false statements and the like are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 
of the United States Code, and that such willful false statements may jeopardize the validity of the application or any 
patent issued therein. 
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Inventor's signature; 
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